Characterization of a cDNA encoding a novel type of RNA-binding protein in tobacco: its expression and nucleic acid-binding properties.
A cDNA encoding an RNA-binding protein (ribonucleoprotein or RNP) was isolated from a tobacco (Nicotiana sylvestris) cDNA library. The predicted protein (termed RGP-2) is 259 amino acids in length and consists of an N-terminal sequence of 39 amino acids, a consensus sequence type RNA-binding domain of 82 amino acids, a glycine-rich domain of 83 amino acids and an acidic C-terminal domain of 46 amino acids. It is distinct from the RGP-1 proteins previously reported, which consist of an RNA-binding domain in the N-terminal half and a glycine-rich domain in the C-terminal half. Homology searches revealed that RGP-2 is a novel consensus sequence-type RNA-binding protein. Its RNA-binding domain is structurally related to those of some chloroplast RNPs, while the amino acid composition of its glycine-rich domain (rich in glycine and asparagine) is similar to those in animal heterogeneous nuclear RNPs (hnRNP) A1 and A2/B1. The RGP-2 gene seems to be a single-copy gene, and its transcripts accumulate mainly in cultured cells and roots. A nucleic acid-binding assay using RGP-2 protein synthesized in vitro confirmed that it is an RNA-binding protein. Based on its greater affinity for total tobacco RNA than for poly(G) and poly(U), RGP-2 is suggested to bind to specific RNA sequences, probably G/U-rich regions. Quantitative analysis of the nucleic acid-binding properties of RGP-2 and RGP-1b indicates that they bind differently to nucleic acids. A possible role for RGP-2 is discussed in relation to known functions of animal hnRNP proteins.